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Presented in this report are results of wind tunnel test IA81B. The 
model tested was a 0.030-scale model of the Integrated Space Shuttle 
Vehicle Configuration 5. Testing was conducted in the NASA Ames Research 
Center 9 x 7-foot Unitary Plan Wind Tunnel to investigate pressure dis- 


tributions for aeroloads analysis at Mach numbers from 1.55 through 2.5. 
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Angles of attack and sideslip were varied from -6 to +6 degrees. 
@ This report consists of 1 volume of force data and 4 volumes of 
| pressure data for a total of 5 volumes. They are arranged in the follow- 


ing manner: 





3 Volume No. Contents : 
: IA81B force data 3 
| 2 IA81B plotted pressure data | 
: 3 IA818 tabulated pressure data 
(a) orbiter fuselage pages 1-299 
| (b) left lower wing surface pages 300-728 ; 


(i iii 





car pee 2ST oth 


re a erm re me ee te eee a oe mere ae 


Volume No. 


4 


ABSTRACT (Concluded) 


Contents 


IA81B tabulated pressure data 


left upper wing surface 
right lower wing surface 
right upper wing surface 


IA81B tabulated pressure data 


left vertical tail surface 
SRM booster 

external tank 
miscellaneous orifices 


iv 


pages /29-1187 
pages 1188-1299 
pages 1300-1459 


pages 1460-1571 
pages 1572-1759 
pages 1760-2058 
pages 2059-2163 





NO tee perl a iN eee ae ey a ee ce 


Sei iin, ante ah Sot STN CNe 2 AF OE SII Pe TO ete aise aS cae ae 








TABLE OF CONTENTS 


Page 
ABSTRACT iii j 
INDEX OF MODEL FIGURES 2 
INDEX OF DATA FIGURES | 3 
NOMENCLATURE 10 


aye dave ea eatin Vike es ese a ne” 





CONFIGURATIONS INVESTIGATED 19 


Saxena wd vhah agi ne 


TEST FACILITY DESCRIPTION ‘ 2] 
DATA REDUCTION 22 


TABLES 
Ls TEST CONDITIONS 29 


ned Rea taae TWh ia abetted tA a la 


= ee Bye pe coeel, Page eee ce Lite aap hs ten Ba oe 
fee Vet cites «oe Seg tacky cs i phen gee Baan kee nd a 


iE II. DATA SET/RUN NUMBER COLLATION SUMMARY 26 
it III. MODEL DIMENSIONAL DATA 29 
. IV. ORBITER WING PRESSURE TAP NUMBERS 56 
a V. ORBITER FUSELAGE PRESSURE TAP NUMBERS 57 
VI. ORBITER VERTICAL TAIL PRFSSURE TAP NUMBERS | 58 
VII. EXTERNAL TANK PRESSURE TAP NUMBERS 59 
VIII. LEFT SRB PRESSURE TAP NUMBERS | 60 
FIGURES 
MODEL 61 
DATA 81 
VOLUMES 1 AND 2 
APPENDIX 


TABULATED SOURCE DATA 
VOLUME 1 


VOLUMES 3, 4 AND 5 8] 





¥ 
Bt 
* 
8% 
oh 
* 
Aue 
nt 
Pa 
i 
Me 





tris Mere, ON Ee 











eek rae Ee BENET 26 PEE Ee NL RRR eT A ee 


whee ager tan eee 


f ant ay = ~ ate a ~~ 
S a = ? Liat al ae ts Se ee Vee n i = tls ie «aa ee 1 i - 7 
a hin OS A PE Be 0 ete RR RZ ae aean es te Ne 


ce ee ee 


- 
ane ae 
i 


INDEX OF MODEL FIGURES 


Figure Title 

1. Axis Systems 
a. Forces and Moments 
b. Model Attitude Definition 
c. Elevon Electrical Hookup and Sign Conventions 

2. ‘Model Sketches 

| a. Mated Vehicle. 
b. LVA' Integrated Vehicle Three View 
c. (Tag) External Tank Protuberances 
d. Orbiter Upper Wing and Vertical Tail Pressure 
Tap Locations 

e. Orbiter Wing Pressure Tap Locations 
f. Orbiter Forward Fuselage Pressure Tap Locations 
g. Orbiter Aft Fuselage Pressure Tap Locations 
h. Orbiter Base Pressure Tap Locations 
4. External Tank Forward Pressure Tap Locations 
j. External Tank Mid Pressure Tap Locations 
k. External Tank Aft Pressure Tap Locations 
1. SRB Pressure Tap Locations 
m. Model Installation Side View 
n. Model Installation Top View 
o. Orbiter Body Flap Pressure Coefficients 

cP Model Photographs 
a. Side View 
b. Rear View 


Page 


61 


63 


64 
65 
66 


67 

6& 
69 
70 
7 

72 
73 
74 
75 
76 
77 
78 


79 
80 


ve en al 





” ig ee ee 
Sega Pee wir LL WS Sorin R Mecate oy: Ream Vesey plietirupes an oat nacta Sal cae Sa cri ie : 


ee a 








a ewe eat ee re ee Bac oN eee foto Seige webs ogever Peer : - : : sags : a '. - RO an ie Fo et 
sp Ne RO en Res eee Se See Rang Se ete tet MRE ee. ta AE met gan ret eet ene RL er repens AEE eet se Ce NLR EEN EF MBE GIRLIE OEE, LEE OO ETO LOE Rg ee 2 faiicein 


ee: See ee te 
Se ee PR Ge ne ae a Me, a 


eh cea sp tae OS a cot at 


82-52 v IVL3d 0/8 = ARO 2° = W SSLNIJNOdNOD 





JIDIHIA HINNV] JO “YVHD TWNIGNLISNOT vl 
9G2-L€2 | IVLAE 0/0 = AJ 4 2°2 = W “SLNANOdNOD 
| JIDIHZA HONNY1 JO “YVHD TWNIGALISNO? Cl 
9€2-602 Vv 1vL39 t-/8 = AJQ 2°2 = W “SININOdWOD 
JIDINGA HONNYT JO “YVHI WNIGALISNOT Zl 
80Z-L8L Vv Iv.l39 p-/OL = AZO O°2 = W SSININOdYS) 
FIDIHIA HONNYT 40 “YVHD TWNIGNLISNOT Ll 
O8L-ESl V IVL3c 0/8 = AIO = O°2 = W *SINSNOdNOD 
. JIDQIHSA HONNY1 4O “YVHD IWNIGNLISNOT OL 
2SL-€el Vv Iy13¢ 0/0 = ASG ~O°2 = W “SLNINOdNOD 
JIDIHSA HONNYT JO “YVHD TWNIGALIONOT § 
2 L-SOL vO 1yLa8 b-/@ = ASQ 0°Z = W ‘SINANOdNOD 
3 JIDIHJA HOINNYT JO “YVHD TYNIGALISNO? g 
pOl-ZZ V Ivyi3g p-/OL = ABQ =SS°L = W “SINSNOdWOD 
FWINFA HONNWT JO “YVHD TWNIGALISNO? L 
91-6P Vv vig 0/8 = AWG SS°L = W SSININOdNOD 
FJIDIHIA HONNWT 30 “YVHD TWNIGALISNOT 9 
8b-62 Vv IvVL34 0/0 = Aad =SS°L = W “SLNANOdNOD 
JPIHGA HONNVW 430 “YVHD IWNIGNLIONO) G 
82-1 Vv IvL39 p-/8 = ASQ = SS°L = W “SLNANOdNOD 
FJIDIHJA HONAYT 3O “YVHD WNIGALIONOT __¥% _ 
| L 3WNTOA 
$39Vd 31NG3HIS ONIAUVA FUIL UASWNN 
S1N313144309 SNOILIGNOD 4yuNoI4 


G31t0 Id — 


S3UNDI4 VLVG 40 XS0NI 


a3 





et 





wer ae a re a ete ont er ae ah SMT ROLE PEt Ua ag AN ge a ae ee inant, ‘ = semen alle oan 











— 129-£65 IVHd1¥ y-/8 = ABQ 2°2 = W SSININOdWO) FTDIHIA 
HONNW] 40 “UVH TWNOILD3UIO-TWwualyt GZ 

265-855 IWHd TV y-/OL = ARQ O°Z = W ‘SIN3NOGNOD JTDIHIA 
: HONNW] JO “SYHO TWNOIL9SNI0-Tvealyt $2 

1SS-£25 IVHd1V 0/8 = AID O°Z = W “SLNINOdWOD JTDIHIA 
HONNW] 40 “YVH TWNOIL93UI0-TwuslW1 €Z 

225-86 IVHdTV 0/0 = ASG O°2 = W ‘SININOGWOD JTDIHGA 
HONNY] 40 “YVH TWNOILO3NIG-TvaaLyI 2z 

L6v-€9 IVHd TV y-/8 = A3Q 0°Z = W ‘SINJNOdNOD JTDIHIA 
HONAY? 40 “MVHD TWNOILI3UIG-Iwualy1 tz 

29b-82zb IVHd WV v-/OL = AZ SS°L = W “SINANOdWOD FIDIHGA 
HONNW1 40 “UVHD TWNOILDIUIG-Wualy1 0z 

L2v-€6E IVHd TV 0/8 = ASG SS°L = W ‘SLNINOdWO) JTDIHJA oy 

HONAW] 40 “YVHD TWNOILOIUIG- Tyualy1 61 

266-89 IVHd WV 0/0 = Ad SS°L = W “SLNINOdWOD JIDIH3A 
HONNY? JO ‘YVHD TWNOILISYIO-Wealv gL 

L9E-EEE q IWHd TW y-/8 = A320 SS°L = W ‘SLN3NOdNOD JTIIHGA 
HONNY? 4O “MVHD TWNOILD3UIG-Wualy1 il 

Zee-ELE ¥v 1yi3d 0/G = AIG S°2 = W ‘SLNINOdHOD 
gh JIOIH3A HONAWT 40 “YVHD IWNIGALIONOT gL 

Z1€-$82 v 1VL3a ¥-/8 = AJQ S°Z = W SSLNSNOdNOD 
FIQIHJA HONNYT JO “YVHI TWNIGNLIONOT Sl 

S$a90vd J1nd3H)s ONIAUVA TitiL aaaWNN 
S1N3I9144309 SNOTLIGNOD qUN9T4 


31101 






panutjuo0)) S3uNdI4d Wild JO XJGQNI 


—— ————  . 
beet | 





; in . + 
, on ‘2 ae te Sot net g 

: - . Fs e ae er 

Ba is TEES : ae aoa te sre we RS etme NL SR aa RENE BR nt ears at Re . oe ae vole sa Mt ea é a a oc ea a at ae LTE = ca ae Rete. talk ates es a ta a 








"930 0°O = Wdil¥ LV 








964 H GO-A13 ‘SI-ATa © LN3I9144309 3004 TWIXW AGOGIUOS *AYWWNNS SE 
G62-L6Z 9 HOWW ‘uvL3d IN3191443909 3904 WWIXY 3SVd 9YS LHOIY LE 
064-982 4 HOWW ‘ W139 —- IN3I9144309 30YO4 WIXv 3Sv8 GUS 1431 9£ 
G8/-L8Z 3 HOWW ‘113d IN3ID144309 3OUOS TWIXV 3SWE ANVL TWNYSLX3 ce 
081-94 q HOWW ‘OVL39 1N31914330) 39UOs IWIX¥ ISVS YILISUO ve 

ota g0-A1a ‘@I-AT3 S‘2=H 
GLL-692 9 OWLIa ©SIN3I9I34309 LNSWOW JONIH NOAIT4 gf 
G0-A13 ‘@I-A13 | 22 =H 
89/-29/ 9. Ov13d *SIN3I9I443309 LNIWOW JONIH NOAII3 ze 
g0-A13 ‘SI-AT3 O'Z =W w 
L94-SSZ 9 OvL3a *SINJI9I4I909 LNSWOW JONIH NOAITS Le 
g0-A1a ‘@I-AT3 6S°"L=W 
yS/-8bZ 9 Ovi3d *SIN3I91433909 LNIWOW JONIH NOAI13 O€ 
0/0 = A3G S‘Z = W ‘SLN3NOdNOD JTOIHIA 
LpL-€2L q IVHd lv HONMWT 4O “MWHD TWNOILISNIG-WaslyT 62 
p-/8 = ASG S°2 = W ‘SLNINOdWOD JTOIHIA 
221-889 q IVHdW HONNWT 4O °YVH TWNOILISYIO-Wa3sLvt 82 
0/8 = ABQ 2°2 = W ‘SSININOdWOD JTOIHIA 
189-€S9 q IVHd WV HONAYT 49 “UVHD TWNOILOINIG-Wusly Lz 
0/0 = ARG 2°2 = W SSLNINOdWOD JTOIH3A 
259-829 g IVHd1¥ HONNYT 40 “YWHI TWNOILS3NIG-WuaLVI 92 
$a9Vd FiNGSHIS ONT AUWA | FIL YaSWNN 
SIN3I9144309 SNOILIGNOD FUND Td 
Q3LL01d 






(panutquoj) S3uNdI4 wivd 40 X30NI 


thee 
: s 
be oad 





WA 


GAEC eme er 


i 
Mh 





W138 * LWHd TV SS°L = HWW “O = WU8GdS 0/0 = 0/i 








8£6-£16 d IHd NOAI13 ‘LSIG 3YNSS3Ud “ONOT ANWL “LX3 6t 
OVHd ly ‘O0VL39 0S°Z2 = HOWW ‘O = Y8OdS 0/0 = 0/1 
216-288 0 IHd NOAZ13 “1S10 3UNSS3ud “9NOT 39v73SN4 Sb 
|  OWHd TW ‘ov1398 0Z2°Z = HOWW ‘O = yUaddS 0/0 = 0/1 
988-198 0 | IHd NOAZ 19 “1S10 FYWNSS3Yd “9NO7 39v73SNS Ik 
OVHd WW ‘OVvL3a 00°Z = HOWW ‘O = XYGQdS 0/0 = 0/1 
098-SE8 0 IHd NOAS13 “1SIQ 3UNSS3Ud “9NO7 FvI~SNS 94 
OVHdWW ‘OVL38 — SS°L = HOWW ‘O = XUSddS 0/0 = 0/1 
v£8-608 0 IHd NOAI13 “LSIG 3UNSS3ud “NOT FSVTISNS Sb 
| Z aNTOA 
a 0°O = v138 
808 N GO-A13 ‘SI-AT3  =—-0"0_- = -WHdW ‘SS3N3AI193433 NOAI73 ‘AUYWANS vy 
; wo 
g0-A13 ‘91-A13 
408-108 W “OVHd TV SINII9144309 LNIWOW JONIH NOAI13 ‘AUYWHNS ey 
"930 0°O = WHd I 
008 1 G0-A1a ‘I-AT3 LV 3d01S 1N3I9144309 39N04 3CIS ‘AYVWANS zp 
NOI1¥207 
662 » G0-A13 ‘S1-AT3 YILNID SIWWNAGOUSY TWNOILIZUIG SAMWWANS ——soLb 
| *939 0°O = W139 LY 
861 'y g0-A13 ‘91-AT3 3d01S 1N319144309 39Y04 TWWUON * AUS OF 
NOIL¥201 
L6L I g0-A13 ‘1-AT3 YILNID DIWVNAGOUZY TWHIGNLIONO? ‘AYVWNNS 6£ 
$39Vd 7INGgHOS ONIAUWA STIL UIGWNN 
S1N319144309 SNOILIGNOD JUNI 4 
Q3LLO1d 






| (PenulzUuo)) SANNDIS VLivd 40 X3GNI 











ae oa e ic ee tees 4 7 a 
iota’ a * gee ie i Sa A % 3 eng te 
are a eee Le E lRE Ie chen EN AE REDS ee eee ee ara ae Se f &. ° ane r 
we : ; : ae . Su Aa 





rT eee 


as OWHdW ‘OvL3a OS'2 = HOWW ‘O = xuaGeS ‘0/0 = 0/1 





eZLL-O9tL u Ag/Z NOAS13 “LSIG “SS3¥d JSIMOYOH:) TIVL °LUsA 09 
OVHd WW ‘OV139 OZ°2 = HOWW ‘O = NUdGdS ‘0/0 = 0/1 
6SLL-Zell |  AG/2 NOAZ13 °LSi0 “SS3dd 3SIMOYOHD WIV. “LUdA 6S 
Ss OVHd lv ‘OV139 00°2 = HOW ‘O = AUBAdS °0/0 = O/I 
OVLL-PELL re Ag/Z NOAZ13 “LS10 “SS3ud JSIMGYOHD TIVi *1USA 8S 
OVHdW “OVL3d SS°L = HOWW ‘O = WugsddS *0/0 = 0/1 
| CELL-t2ll Yu Ag/Z NOAS13 “1SIO ‘SS3ud JSIMGYOHD TIVL “LU3A LS 
Teadtw *1WWL39 0S°2 = HOWW ‘O = WugddS 
OZLL-S60l d IHd *0/0 = O/1 NOAS19 “LSI0 JuNSSFd °ONO] GUS 9S 
Wd Tv *1visa O2°2 = HOWW ‘O = AUGGdS 
p661L-696L 0 : Id 0/0 = O/I NOASTS “LSIG FINSSIYd °ONOT BS SS 
ee ~ 
| WHdW *1v138 00°Z = HOVW *O = UusddS 
S90L-C£vOl 0 : IHd *0/0 = O/I NOAZTS “LSIG JYNSSFd “ONO Gus ¥S 
WidTv ° Wad GS°L = HOWW “O = WUusdads 
CvOL-ZLOL 0 IHd *0/0 = Q/I NOAZ13 “LSIG JUuNSSaad “ONOT dus €S 
| iyi3¢@ * 1WHd1V OS°2 = HOWW ‘O = yUusddS 0/0 = 0/1 
9LOL-LE66 d | IHd NOAJ 13 °1S10 FYNSS3Yd “ONOT ANY “LX3 PAS 
ivi3a * LWHd IV OZ2°2 = HOWW ‘O = NudddS 0/0 = O/I 
066-S96 d IHd NOAZ13 “LSIG JuNSSFad “INO ANVL “LX3 LS 
1¥139 ° 1lWHd TV 00°Z = HOvW SO = NUudddS 0/0 = O/I 
796-66 d IHd NOAJ13 “LSIG 3UNSSIe¥d “ONOT ANVL “1X3 0S 
SI9Vd JiNGSAHIS ONIAYVA SaTLIL USEWNN 


G3Lio ld | 











— 


M8/A°OVL39S OVHd TV OS°2 = HOWW “O = WYBddS *193453 
C99L-ZySh $ G0-A13 “@I-AN3 NOAI13 *"LSIG “SS3¥d ISIMGYOHD ONIM 89 
















MN@/A°OWL3E “OVHd IV O2°2 = HOW °O = AYEAdS * 193423 
97S L-OftL S$ g0-A13 *8I-A13 NOAZT3 ““LSIG “SS3uYd 3SIMOYO:!D ONIM £9 






Ha/A* OWLI8* OVHd 1V OO°2 = HOWW “O = NYaddS 6193443 
6cPL-ELEL $ G0-A13 “dI-A13 NOAZ13 “"LSIG “SS3Yd JSIMGYOHD ONIM 99 






M@/A* OWL59* OVHd TY SS°L = HOWW °O = NYdddS £1939443 
cl€l-96Ll S$ G0-AT3 ‘S8I-A13 NOAI13 *"LSIG “SS3Yd ASIMQYOHD ONIM s¢ 






! | OVHaTW 0S°2 = HOWW ‘SS = WUGddS ‘0/0 = O/I 

aaa G6LL-O6LL ¥ Aa/Z NOAZ13 “1SIG “SS3¥d 3SIMGYOHD Tvl “1U3A 99 

| OVHd Ty 02°2 = HOWW ‘SS = WYECdS ‘0/0 = 0/1 

| 68LL-peLl ¥ Na/Z NOATA “ISIQ °SS3¥d 3SIMGYOHD Tivl “LN3A £9 

| OVHd TY 00°Z = HOWW ‘SS = XUSadS ‘0/0 = O/T 

—_ €BLL-BZLL ¥ Aa/Z NOAIT3 “1SIG “SS3¥d 3SIMGYOHD TV “1W3A 29 

| OVHdW SS°L = HOWW ‘SS = YUddds ‘0/0 = O/I 

: LLUL-ELLL ¥ A8/Z NOAI13 “1SIG “SS3¥d 3SIMQYOHD TIVL “LY3A 19 

i ee Syovd TINdsHos ONIAUWA Ti ea aniN | 

a IN3I9144309 — SNOTLIGNOD qUN9T 4 | 
031107d | 








—— 


(panut3uo)) S3YNSIS vivd JO X30NI 


a a ee ee ee ee ee eee ee 


‘ae ~— 


So pe we ee ee 





q : se Dove cr ee a a a ee I alt . pe i i i ee ie Pre 2 ee oe eee Dios! SY Coa eo Cone cee ae te a OI Lotte A eT. 
Bat re tae a tenes = a 7 











as 
8, 


INDEX OF DATA FIGURES (Concluded) 


PLOTTED COEFFICIENTS SCHEDULE: 


A) CAF, CNF, CLMF versus ALPHAL 
CNF versus CLMF 


B) CY, CYNF, CBL versus BETAI 
CY versus CYNF 
CY versus CBL 
C) CHEO, CHEI versus ALPHAO 
D) CABO versus ALPHAO 
E) CABET versus ALPHAT 
F) CABSRB versus ALPHAL 
G) CABSRB versus ALPHAR 
H) CAFAFO versus MACH 
T) XAC/LV versus MACH 
J) CNALFA versus MACH 
K) YAC/LV versus MACH 
L) CYBETA versus MACH 
M) CHEO, CHEI versus MACH 
N) DCAF, DCNF, DCLMF versus MACH 
0) CP versus X/LB 
P) CP versus X/LT 
Q) CP versus X/LS 
R) CP versus X/CV 
S) CP versus X/CW 





Bich St abi a Piece tot Sel ig anid wt io AMP ABET? “ac Wes ct asiodiy ike, stellt sda 





oo er Sear le hh dig 


eae ot 


Ba UA AR TPA end ue 





od 
rma oe 


bead 


SYMBOL 


q 


RN/L 


< 


ov 8G D R 


Cats 


€9) 01, 
Ey 


SU3SCRIPTS 


b 
L 
t 


i ¢) 


ORieny, 
OF Poon aug 


PLOT 
SYMBOL 


MACH 


Q( NSM ) 


_Q(PSF ) 


RN/L 


ALPHA 


REYVA 
PST 


PHI 


BREF 


LREF 


SREF 
MRP 


XMRP 


ZMRP 


NOMENCLATURE 
General 


DEFINITION 

speed of sound; m/sec, ft/sec 
pressure coefficient; (p, - pw)/4 
Mach number; V/a 

pressure; N/m, psf 


dynemic pressure; 1/2pV°, N/m, psf 


unit Reynolds-:number; per m, per ft 
velocity; m/sec, ft/sec 

ungle of attack, degrees 

angle of sideslip, degrees 

angle of yaw, degrees 

angle of roll, degrees 

mass density; kg/m3, slugs/ft- 


Reference & C.G. Definitioiis 


base ares; me, fte 
wing spun or reference span; m, ft 
center of gravity 


reference length or wing mean 
yerodynamic chord; m, ft 


wing ares or reference saree; m°, ft° 
moment reference point 

moment reference point on X exis 
moment reference point on Y axis 


moment reference point on 2 axis 


base 

local 

static conditions 
total conditions 
free streem 
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NOMENCLATURE (Continued ) 





Body-Axis System : 
) PLOT | 
: SYMBOL SYMBOL DEFINITION : 
| Cy CN normal-force coefficient; nornes porse 
q 
| Ca CA axial-force coefficient; eee Ee 
q 
Cy cY side-force coefficient; Sice force 
q 
CAL CAB bese-force coefficient; ase force 
a® ; 
“Ay(Pp ~ Pao)/a8 ‘ 
3 
Cae CAF forebody axial force coefficient, Cy - Cy, ; 
‘ Cn CLM pitching-moment coefficient; itching moment s 
e ISP REF ‘ 
e C CYN yawing-moment coefficient; eee 
: Cy CBL roiling-moment coefficient; rolling moment 
i qSb 3 
t Stability-Axis System 4 
4 C CL lift coefficient; Mft 4 
; a8 Q 
E Cp CD draz coefficient; drag 4 
E CD, CDB base-drag; coefficient; bese dreg 3 
E. CD. CDF forebody drag coefficient; Cy - CD, : 
i Cy CY side-force coefficient; Side force =o cs a 
4 q ‘ 
: ¥ Cn CLM pltching-moment coefficient; Pitching moment 4 
¢. Cn CLN yawinyemoment coefficient; Yaving moment B 
qSb a 
; * 
“Y of CEL rolling-moment coefficient; poe moment ¥ 
"y ; & 
Ci} L/D L/D Lift-to-drng ratio; Cy/Cp 3 
1 
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Symbol] 


bey 


Plot 
Symbol] 


CABET 


CABO 


CABSRB 








NOMENCLATURE (Continued) _) 
Additions to Standard Nomenclature | 


Defintion 


external tank base area, ft? 


body flap upper surface area, rt? 
Orbiter base area, ft? 


2 


OMS pod base area, ft 
SRB base area, ft? 


external tank base axial force coefficient 
Orbiter base axial force coefficient 
SRB base axial force coefficient 


external tank total axial force coefficient 


external tank forebody axial force coefficient 
Orbiter forebody axial force coefficient 
SRB forebody axial force coefficient 


Orbiter total axial force coefficient | 











NOMENCLATURE (Continued) 


Plot 

symbol symboi Definition 
Cp Orbiter average base pressure coefficient 

by 
Xo XS SRB longitudinal station, in. 

Xo/Lhe X/LS location on SRB, fraction of SRB body length aft 

of SRB nose © 
Xr XT exte'nal tank longitudinal station, in. 
Xo / hy X/LT location on ET, fraction of ET body length aft of 
ET nose 

Lf YO Orbiter lateral station, in. 

Y. YS SRB lateral station, in. 

Y, YT external tank lateral station, in. 

ra vertical distance from MRP to Orbiter base area 

0 centroid, in. 

ri Z0 Orbiter vertical station, in. 

Z. ZS SRB vertical station, in 

Zo ZT external tank vertical station, in. 

Oo, ALPHAO Orbiter angle of attack, degrees 

% ALPHAL left SRB angle of attack, degrees 

L 
ae ALPHAR right SRB angle of attack, degrees 
R F 

o ALPHAT external tank angle of attack, degrees 

T 

By BETAO Orbiter angle of sideslip, degrees 

15 
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Plot 
symbo ] 


BETAL 
BETAR 


BETAT 


ELV-IB 
ELV-OB 


RUDDER 
SPDBkK 


2Y/b 
PHI 


BETAI 
ALPHAI 


X/LB 
Y/BW 
Z/BV 


Sasa eT oP | : Fide witless inal a cae ee a ee, 
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NOMENCLATURE (Continued) a. 


Definition 


left SRB angle of sideslip, degrees 


right SRB angle of sideslip, degrees 


external tank angle of sideslip, degrees 


inboard elevon deflection angle, degrees 
outboard elevon deflection angle, degrees 


rudder deflection angle, degrees 
speedbrake deflection angle, degrees 


spanwise station, 2Y/b 
radial location, degrees 


orbiter sting cavity axial force. coefficient 


integrated vehicle angle of sideslip, degrees 
integrated vehicle angle of attack, degrees 


longitudinal position/body length (fuselage ) 
local spanwise position/wing span 


local spanwise position/vertical tail span 














CHM] 


CHM2 


CHM3 


CHM4 


CNF 


CAFAFO 


CNALFA 


XAC/LV 


YAC/LV 


CYBETA 


DCAF 


DCNF 


DCLMF 


CHM] 


CHM2 


CHM3 


CHM4 





Definition 








NOMENCLATURE (Continued) 


forebody yawing moment coefficient, body 
axis system 


forebody pitching moment coefficient 
forebody normal force coefficient 


forebody axial force coefficient at zero alpha 





derivative of normal-force coefficient with 
respect to alpha, per degree 


ay SE Pe coe teed ga Bet ge geo eae Sau tig ict dee ee a Bie - been waeres 48 ‘ a3 igh ge 2a y pio a 
soil ia iid cg i sti ante ABbrch abiemiate TER RS Se eee 8 one era 


vertical tail chcrdwise center of pressure 
location 


vertical tail spanwise center of pressure location 


derivative of side-force coefficient with 
respect to beta, per degree 


incremental forebody axial force coefficient 


incremental forebody normal force coefficient 


incremental forebody pitching moment coefficient 
contributions of the forward bridge to the 
inboard elevon hinge moment coefficient 


contributions of the aft bridge to the 
inboard elevon hinge moment coefficient 


contributions of the forward bridge to the 
outboard elevon hinge moment coefficient 


contributions of the aft bridge to the 
outboard elevon hinge moment coefficient 
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The fourth letter of the data set identifier indicates the component 


e.g., RETTO4. 
Fo rece 
. 


-_ FF rT 


Pressure 
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NOMENCLATURE (Concluded) 


Data Set Identifiers 


Orbiter 

External Tank 

Left SRB 

Right SRB 

Orbiter - Hinge moment 


Integrated Vehicle 


Orbiter Fuselage 

Left Wing lower surface 
Left Wing upper surface 
Right Wing lower surface 
Right Wing upper surface 
Left Vertical Tail 

SRM Booster 

External Tank 


Miscellaneous Orifices 
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CONFIGURATIONS INVESTIGATED 


The model] was a 0.030-scale representation of the Rockwell Inter- 
national Space Shuttle Integrated Vehicle. The Orbiter was per VL70- 


000140A/B lines. The external tank represented VL78-000063 lines. The 


solid rocket motors were per VL72-000066 lines. Figures 2a, b, and c 


present sketches of the model configuration. Model simulation included 
attach structure protuberances, fairings, fuel feed lines, vent lines, 
etc. (basic model construction was of ARMCO 17-4 steel). 

Model forces and moments were measured by 3 Task Corporation six 
component balances. A 2.5 in. MK XXA was mounted in the Orbiter. A 2.0 
in. MK ILIC was mounted in the external tank. A 1.5 in. MK TIC was 
mounted in the LH SRB. The balances are attached to stings entering each 
component through the base areas. Figures 2m and 2n show the balance 
locations in the model. The RH wing inboard and sukbourd elevon panels 
are instrumented with hinge moment gages as shown in figure Ic. 

Surface and base pressures were measured on the Orbiter, external 
tank and solid rocket motors. The Orbiter was instrumented with a total 
of 480 pressure-orifices, of which 6 were base and cavity pressures. The 
external tank was instrumented with a total of 314 pressure orifices. The 
LH SRM was instrumented with a total of 149 pressure orifices. Orifice 
locations are presented in tables IV through VIII and figures 2d through 
21. 


The following mode] shorthand configuration notation was used: 


LVA' = ATog thru 32 Feio Fei1 FRio Nee 1 PT12 PT22-27 Sat T28 
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CONFIGURATIONS INVESTIGATED (Concluded) 


AT28 thru 32 
Flig 


FLY] 
FRiQ 


Ng6 


0, 


PT 19 
PT22 thru 27 
$2] 


Tog 


Where moiel dimensions are as described in table III. 
figuration was tested with speed brake gap both sealed and Open and with 
elevon gap both sealed and open. The (instrumented) right elevon gap 


was sealed by a permanent sponge rubber seal. 


Sealed with plaster. 


Attach hardware structure 

LHy feedline 

LOo feedline 

Umbilical door fairing 

Nozzles for solid rocket boosters 
B26 Co Fag Fo Mag Nog R5 Vg Miy¢ 
Lightning rod on nose of Tog 
External protuberance 


Solid rocket boosters 


External tank 


Speed brake gaps were sealed by red wax. 


pe 
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The LVA' con- 


The left elevon gap was 
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TEST FACILITY DESCRIPTION 4 


The Ames Research Center 9 by 7 foot Supersonic Wind Tunnel is a 
closed-circuit, air-medium, variable-density facility capable of attain- 
ing Mach numbers from 1.55 to 2.50 at Reynolds numbers from 1.5 x 10°/ft 
to 6.5 x 10°/ft. The 18 foot long test section is part of a dual system 
of supersonic circuits and uses the same motors and compressor as the 
8 by 7 foot tunnel. A sliding-block throat arrangement is used to con- 
trol tunnel Mach number. 

Models are supported by means of stings attached to the wall-to-wall 
strut/BOR system of the 9 by 7 foot tunnel. 

Schlieren photograph, shadowgraphs, and pressure monitoring instru- 


mentation are available. 
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DATA REDUCTION 


All balances data were reduced to coefficients about a moment re- 


ference point located at: 


X. = 976.0 in. 


7 


Yr z= 0.0 in. 


Ly = 400.0 in. 
The following reference dimensions were used: 


S = 2690.0 ft* 
L, = 1297.0 in. 
Hinge moment data were reduced about their respective hinge lines 


using the following reference values: 
S, = 210.0 ft? 


C= 90.7 in. 


e@ 
Base and forebody coefficients were calculated as follows: 
A, A. 
C = Otani, -C ONS 
N p $ b Phoms 5 
by by 0 
df. . abe 
Noe Pog 
Ay Ay 
2 fy) OMS 
“hy “Py 3” “Phys 
te) | 
ber 
C = -( 
1 es 
ET ET 
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DATA REDUCTION (Continued) 


bcrp 








Asrp 


A 
Bre 


bsRB 


= 597.56 ft 


a 2 
Ave 142.6 ft 


Ay, 


A 
bos 


0 


= 314.10 ft? 


= 122.57 ft¢ 
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DATA REDUCTION (Concluded) 


A, _™ 201.07 ft? 
SRB 

i. = 14.75° 

Dy 

Xue = 1329.7 in. 

x, = 1263.0 in. 
0 

Z. = 336.5 in. 
OQ 


Base pressure coefficients represented the average pressure on the 
respective bases. Body flap pressure coefficients were as given by figure 
20. 

Right SRB forces and moments were calculated as a mirror image of left 


SRB forces and moments about 8g = 0: 


Coefficient on Coefficient on 
Right SRB " Left SRB 
at +B at -§ 


Forces and moment on each component (Orbiter, ET, left SRB, and 
right SRB) were interpolated versus the respective angle of attack and 
angle of sideslip of each component to nominal angles. These data were 


then added to provide total integrated vehicle forces and moments. 
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MODEL COMPONENT: ATTACH STRUCTURE = AT39 


MODEL SCALE: 0.030 


DIMENSIONS: | 
Attach point Xp 


Yr 


aT 
Xs 





Ys 


Zs 


Xo 
Yo 
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Ss TABLE III. -MODEL DIMENSIONAL DATA- Continued. 


GENERAL DESCRIPTION: Forward SRB to ET attach structure (LH and RH). 


DRAWING NO.: VL78-000066, Martin Marietta 82600201300 


FULL SCALE MODEL SCALE 





985 475 29.570 


~172.50 (LH) - 5.175 
172.50 (RH) 5.175 


0.0 0.0 
412.675 13.280 
80.00 2.1,00 
0.0 0.0 
2h,4,.675 7.340 


184.5 (RH) 5.535 


0.0 0.0 
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TABLE III. ~ MODEL DIMENSIONAL D:TA - Continued. 
MODEL COMPONENT: ATTACH STRUCTURE - AT 3) 
GENERAL DESCRIPTION; Rear ET to SRB attach structure (LH & RH), 3 members. 


MODEL SCALE: 0.030 MODEL DRAWING: 


_ 7 ae 


DRAWING NO.: — VL78-000063, -000062B, -000066 


DIMENSIONS: MEMBER FULL SCALE § MODEL SLE 
#l = XT 2058.00. __6l.7h 
YT —=-171..50. i - de 

171,50 (RH 145 


457-00 =__ 13.710 _ 
Xs —21611,00, _ 45.33 


Ys ee x Fy! ee Oe by eee 
Zs 57.00 os ah EAU 


#2 XT 2058.00. _ 61,74 
> a ~ 163,58 - 4,916 | 
ZT 449.81 =__ 13.494 
Xs 1511.00 45.33 








#3 XT 2058.00 61.74 








Diameter of members, In.: #1 -_ et 2 
#2 ree eee tame 
#3 Bi ee, See 


we BH - 
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MODEL COMPONENT: ATTACH STRUCTURE - AT32 


TABLE [II.- MODEL DIMENSIONAL DATA - Continued. 


GENERAL DESCRIPTION: 


MODEL SCALE: 
DRAWING NO.: 
DIMENSIONS: 


0.030 


Forward orbiter /ET attach structure (2 member structure) 


VL78-000062B, Martin Marietta 8260020914 


Diameter, In. 


#1 


Xo 
X% 


(Attach pt on orb Zp= 614) 2, 


(Attach pt on tank) 


fo 


Xp 
Tp 


FULL SCALE 
0.0 


IWR ML 


1129.9 
—b6.50 
562,58 
388.15 
—2.0_ 
IWR ML 





MODEL SCALE 


11.6445 


0.0 
UR MI. 


34.05 


—42 425 
16.877 





11.645 
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TABLE III.- MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT :__BODY - Bog 
GENERAL DESCRIPTION : Configuration 140A B orbiter fuselage 
NOTE: Bog is identical to Bo, except underside of fuselage has been 


refaired to accept Wie: 





DRAWING NUMBER : 2! 
-O00140A, -000140B 


DIMENSIONS : FULL SCALE | MODEL SCALE 
Length (OML: Fwd S’a. X,=235), In. 1293.3 38.799 


Length (IML: Fwd Sta. X9=238), Tow 1200.3. 38,709 





Max Width (@ X, = 1528.3), In. 264.0 0 _7,920 
Max Depth (@ X, = 1464), In. 250,00 7.500 
Fineness Ratio ek 0 2 
Area - Ft. ee eee | 
Max. Cross-Sectional ——LO.88 0.307 
Planform ae ee 
Wetted aa einiiaees _—Faeemiebcicaie sace 
Base Be 








a } ‘ 
a ‘ 
é ‘ ! | | 
As Bn smh ee ‘i 
i a 
* 








TABLE III. - MODEL DIMENSIONAL DATA- Continued. 


MODEL COMPONENT :__ CANOPY - Cg 
GENERAL DESCRIPTION : Configuration 3A. Canopy used with fuselage B,,. 


eal 


DRAWING NUMBER : VL70-000143A 


DIMENSIONS : FULL SCALE MODEL SCALE 


Length (X, =434. 643 to 578), In. 143,357 4.301 
Max Width (X= 513.127), In. 152,412 4.572 


Max Depth (At Xe = 485. ), In. : 25.000 0. 750 


Fineness Ratio 


Area 


Max. Cross—Sectional ———-—— 

Planform ee te ee a eee ee ee 
Wetted eee 
Base Pe ee a 


1 
‘ 
5 
4 
% 
7 
3% 
{ 
< 
4 
“e 
ka 
** 
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TABLE III. - MODEL, DIMENSIONAL DATA - Continued. 
MODEL COMPONENT: 


ELEVON ~ E,, re 


GENERAL DESCRIPTION: 6.0 In. F.S ed into ©), elevon. Fla x 


docrs 


centerbod ieces, and tipseal 





are not simulated, Data are for 


one of two sides). 


MODEL SCALE; 0.030 : 

DRAWING NUMBER: Not_ available 

DIMENSIONS: FULL-SCALE MODEL SCALE 
Area -- Ft* 210.0 0,189 
Span (equivalent), In. 349.2 10,476 
Inb'd equivalent chord , In. 8,0 3.51 
Outb'd equivalent chord, In. 55,19 | 1.456 


‘Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord | 0.2096 0.2094 

At Outb'd equiv. chord ___.0, 2096 02096 _ 
Sweep Back Angles, degrees | 

Leading Edge meee 00 i woe 000s 

Trailing Edge - 10,056 ~ 10,056 

pa eer of area & c) 3 en 6.00. 
Area Moment (Nopmatotoohtngeodéoe), Ft” 1587.25 e429 
Mean Aerodynamic Chord, In. 90.7 2.721 
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Length (Chord), In. 84.7 2.541 








Mox Width , In. 262.308 7.869 








- TABLE I11, - MODEL DIMENSIONAL DATA - Continued. ! 
| i MODEL COMPONENT :___BODY FLAP = Fo : 
| 4 GENERAL DESCRIPTION :__ Configuration 140 A/BO | 
— . 
- MODEL SCALE: 0.030 | 
q DRAWING NUMBER : _VL70-0001,08, -000200 | 

; DIMENSIONS : | FULL SCALE MODEL SCALE : 


Max Depth , In. 23.00 0.690 








Fineness Ratio 





Area - Ft. 


Max. Cross—Sectional 


Planform 142.60 0.128 


Wetted 


Sets: ae seat ete ha: 


Base 1,90 0.0377 — 


on 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. [3 
MODEL COMPONENT: FEEDLINE - FLyo 


GENERAL DESCRIPTION: LHy feedline on upper left-hand side of Tog. 


MODEL SCALE: 0.030 


DRAWING NO.: VL78-000063, ~000062B 








DIMENSIONS: FULL SCALE MODEL SCALF 
ss Leading edge at: Xp 2071.5 62.145 
Yp - 70.0 - 2,100 
ay 573.934 17.218 
Trailine edge at: | Xp | 2081.80 62.454 
Yr ~ 70.00 ~ 2.10 
Zn 58,059 17.522 
Diameter of line (17.0 I.9.) 18.160 0.545 
| 
38 
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TABLE ILI. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: FEEDLINE - Fly, 





GENERAL DESCRIPTION: __1O2 feedline on upper right-hand of Tag. 


rrp rr Rc 





nr ce 


MODEL SCALE: 0.030 
DRAWING NO.:_ VL78-000063, VI.78-000062B 


DIMENSIONS: 
FULL SCALE MODEL SCALE 
Leading edge at: Xr 1000-667 __30,.02 
Yr 70. 00 2.10 
Zy 150.519 4.516 
Trailing edge at: XT | 2071.5 62. 145 
Yr 70. 00 2.100 
Zy 573.934 _17,218 
Line diameter (17.01, D.) (O.D.)__18, i6 9,545 
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TABLE III. -MONFL DIMENSIONAL DATA - Continued. ) 
MODEL COMPONENT: FAIRING ~ FRy0 


GENERAL DESCRIPTION: Umbilical door fairing between aft FT/orbiter 


attach structure. 


MODEL SCALE: 0.030 | 


DRAWING NO.: VI-72-000063, ~0000628, Martin Marietta 82600207000 _ 7 

DIMENSIONS: FULL SCALE MODEL _SCAI™ 2 
Leading edge at 2052.0 61.7% : 
Length 193.0 5.79 7 
Width : 15.0 alge 











TABLE III. -— O°" DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: __OMS_PoD ~ May 


GENERAL DESCRIPTION: — Configuration ]40C orbiter OMS pod = short pad 


eR PN SE ee ET Ae RT ae aT eee eS ee oe 





MODEL SCALF: 0,030, | | 


DRAWING NUMBER .VL70=008401, =CORLIO 
OIMENSION: | . FULL SCALE § MODEL SCALE 
Length (OMS Fwd Sta. X,-1310.5), In. 258.50 7.755 
Mex Width (9 Xo = 1511), In. 1346.8 4.104 
Mox Depth (@ X, = 1512), In. | 7.) 2. 25,3 
Fineness Ratio 2.484 2.48, 
Area - Ft@ 
Max Cross-Sectional 58. 861, __0,0 
Planform 
Wetted ——— 
Base a es ee 
4) 


ee ner eee ee eee ee ee ee CC ee ee ee ae ee eT eee rane 
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TABLE III. - MODEL DIMENSIONAL DATA- Continued. 






MOD2L COMPONENT: OMS NAZZITS « Nog 


GENERAL DESCRIPTION: Configuration 1404 ’3 orbiter OMS Nozzles 








MODEL SCALE; 0.036 





DRAWING NUMBER: 35~A00106, ‘iel Contour 
DIMENSIONS; FULL SC+LE MODEL SCALE 
MaCH NO. 


Lengtn - In. 
Gimbal Point to Exit Plane 
Throat to Exit Plane 


Diameter - In. 
Bit 
Throat 
Inlet 

‘rea - t* 
Exit 
Throat 


Gimbal Point (Station) - In. 
Left Upped Nozzle 


Xo 518.00 Pe ° l 

Yo. - 8f,0 ~~2 = 

Zins 49%, ( 14,76 
Pient Boeer Nozzle 

Yo 28.0 2.44 

Zo L92.00 1 Le 


Null Position - Deg. 
Left Upper Nozzle 
Pitch 


Yaw 12017! 42°17" 
Ripht Eower Nozzle 


Pitch S19 ° 
“Aes | ta itt — 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODE!, COMPONENT: BSRM NOZZLE - Ng 


GENERAL DESCRIPTION: Booster solid rocket motor nozzles. 


MODEL SCALE: 0.030 ! 


DRAWING NO.: VL70-000066 


Pit hecd! ny, 
teddy, Tage SAE el Sad aw oll 


DIMENSIONS: FULL SCALE MODEI, SCALE 
Diameter, D, - In. (I.D.) Lit. 29 b,. 3287 
Diameter, Day - In. (0.D.) 146.79 4,037 


(ha cad PELE Gg 00 eat PER ch, 


Diameter, Diy - In. 


Area - Ft2 : 
Max, Cross-sectional (I.D.) 113.553 0.102 
Gimbal Origin: 
Left Nozzle 

Xo 1902.6 57.078 ) 

Yo --250.50 = 7.515 | 

Zo 100.0 12.00 

4 

Right Nozzle 


Xo 1902.6 57.078 
Yo 250.50 7.515 
Zin 1.00.0 12.00 


Null Position: (Deg. ) 


cate ws es Eee TN ee 


Left nozzle gimbal + 8 +8 


Right nozzle gimbal +8 + 8 
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TABLE III. - MODEL DIMENSIONAL DATA ~ Continued. iy 3 
MODEL COMPONENT: ET PROTUBERANCE ~ PT5 


GENERAL DESCRIPTION: Lightning rod attached to ET nose. 


MODEL SCALE:- 0.030 


D e 
IMENSIONS: FULL SCALE MODEL SCALS 


pen 30.90 0.927 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. 





MODEL COMPONENT: __ ELECTRICAL LINE - PT 29 | 


GENERAL DESCRIPTION: Left-hand electrical conduit line on To. 


FG t 








MODEL SCALE: 0,030, a 
DRAWING NUMBER _¥L78-000063, ~-000062B 


DIMENSION: ts FULL SCALE | MODEL SCALE 


ainlnaansc ode fa dabei tebe bcd hie ied writes #8 





Leading edge at: Xp 1084. 32.530 
. . Yr —~ 99,591 aw 64.988 


“aN =139 ° 620 zt 4, e 1 


F Trailing odee at: Xt ato 


Ym 99. 591 - 2.988 
- 139.620 = 4.189 
Zp Re PEL SEED ES ES SS 


Conduit size: 20x60, _O0A x 0.18 
Centerline of line located radially at 6 = 35.i.deg. = = 


Se niece nay feces Rader RK bad cide nds Jere Abe ate a iain pled: ut ade, 3. 


a 


1 
q 


0 


















TABLE III. - MODEL DIMENSIONAL DATA - Continued. ‘ 
MODEL COMPONENT: LOo RECIRCULATION LINE ~ PT23 


GENERAL DESCRIPTION: LOg recirculation line on right-hand upper side 


Side of Tog- 


MODEL SCALE: 0.030 


DRAWING NO.: VL7@~000063, -000062B, Martin Marietta 82600207000 





A aT PO LTO LTO tl re CO ELE ENT EON BARE tag BE NR a iin og Pei ee Seid 


DIMENSIONS: FULL SCALE MODEL SCALE 
Leading edge at: Xp 1040. 667 31.220 
Yp 94.169 2.825 
Zep 540.934 16.228 
Trailing edge at: Xr - 2062.920 61.888 


Yr 70.000 2-100 
Zp 573.934 17.218 
Diameter of line 4.0 0.120 


Centerline of line located radially at @ = 33°%5! 
(Right of TDC looking forward) 








TABLE IIL. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPCNENT: LH, RECIRCULATION LINE ~ PT»), 


GENERAL DESCRIPTION: LH, recirculation line on Tage 


MODEL SCALE: 0.030 
DRAWING NO.: VL78-000063, ~000062B, Martin Marietta 82600207000 


DIMENSIONS: FULL SCALE 


Leading edge at: Xp 1040 .667 
Yr - 91,.169 

Roy 540.934 

Trailing edge at: Xp 2062.920 
YT | - 70.00 

aT 573.934 
Diameter of line 4.00 


Centerline of line located radially at @ = 3395! 
(Left of TDC looking forward) 


we -_ | ee ee ee 4 


MODEL SCALE 





31.220 

2.825 
16.228 
41.888 
-2.100 
17.218 

0.120 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. | { ) 


MODEL COMPONENT: ELECTRICAL LINE - PT 
GENERAL DESCRIPTION: Right-hand aft electrical conduit line on T 28 with 


LH. pressur r jj LOX t Vv tuator lin 








po MODEL SCALE: 0.030 
DRAWING NO.: VL78-000063, -~000062B, Martin Marietta 82600207000 


PO a ee Ih eh To, LIENS om EA te eet ll ARR rm Re TO RON me RR oe ae 


DIMENSIONS: | 
: FYLL SCALE MODEL SCALE 
2 Leading edge at: Ky 1084,333 _ 32,530 
Yr 99.591 2.988 
Zr 139.620 4.189 
Trailing edge at: Xt 2058.000 _ 61,74 
Yr 99.591 __ 2.988 | 
2+ 139.620 4.189 
Line diameter 2.0 x 6.0 0.06x 0. 18 


Centerline of line located radially at @= 35.5° 


| 
| 
. 
| 
| 
| 





a ne ee eee ae ee nt ee ee ee ee a ar ee 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: LO, PRESSURE LINE - PTs, 


GENERAL DESCRIPTION: LO» pressure Line on Tog. 





MODEL SCALE: 0.030 : 

DRAWING NO.: VL78-000063, -000062B, Martin Marietta &2600207000 ! 

DIMENSIONS: FULL SCALE MODEL SCALE : 

Leading edge at: Xp 360.733 19.822 : 

Yr 15.145 0.454 , 

| Zr 407.718 12,232 , 
| Trailing edge at: | Xr 2083.5 62.505 | 
| : Yr 63.25 1.898 : 
| | : Zr 609.00 18.27 | | 
) Centerline of line located radially at G= 27° | 
| : Line diameter 2.0 0.060 : 
| 
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TABLE IIIT. - MODEL DIMENSIONAL DATA - Continued. oe 
MODEL COMPONENT: ELECTRICAL LINE - PT27 


ee ee 


GENERAL DESCRIPTION: Electrical conduit on the right-hand forward 
section of Tog. 


MODEL SCALE: 0.030 


DRAWING NO.: VL78-000062B 


DIMENSIONS: FULL SCALE MODEL. SCALE 
Leading adge at: Xr 360.733 10, 822 
| Yr 11.549 0.346 
2T 412.474, 12.374 
Trailing edge at: Xt 876.273 26.288 
: YT 7 226.10, 6.783 
3 27 646.774 19.403 


| 
| 
‘| 
= 
| 
| 
a 


Centerline of conduit located radially at @ = 47.5° 
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TABLE III. - MODEL DIMENSIONAL DATA~ Continued. 


MODEL COMPONENT: RUDDER - Re 
GENERAL DESCRIPTION: _ Configuration 1400 orbiter rudder (Identical to 


configuration 140A /B rudder). | 


nena ncaa eee ec rren researc eS EAS SSS Sy S fae rane pesvavensslsenseenetetmae 


DRAWING NUMBER: 


DIMENSIONS: 


Area - Ft* 

Span (equivalent), In. 

Inb'd equivalent chord, In. 
Outb'd equivalent chord, In. 


Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord 
At Outb'd equiv. chord 
Sweep Back ‘Angles, degrees 
_ Leading Edge 
Trailing Edge 


Hingeline Re 
(Product. of area & c) 


Area Moment (Noemedoboohtngeodbne Ft? 


Mean Aerodynamic Chord, In. 
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VI20-0001 1.48, =-000095 


FULL-SCALE 
100,15 
201,0 

91.585 _ 
50.833 


_0,400 
0.400 _ 


610.92 
73.2 


MODEL SCALE 


0.090 
4.03 


2.748 
14525 


0,400 
0,400 


2.196 


: 
seo 2 
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TABLE ILI. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: BOOSTER SOLID ROCKET MOTOR - So) 1 | 


GENERAL DESCRIPTION: 





- 





MODEL SCALE: 0.030 


DRAWING NUMBER —_VL72-000143D, VL77~000066 


DIMENSION: FULL SCALE 
Length (Includes nozzle), Tn. 1789.40 
FAGOWSth Tank Diame siIn. 146.00 
AnaxrBepth Aft shroud Dia., In. 192,00 
Fineness Ratio 9.3198 
Area - Ft” 

‘Max Cross-Sectienal 201.062 

Planform 

Wetted 

Base 
WP of BSRM centerline ( Zn) 100.0 
FS of BSRM nose (Xp) 713.0 
BP of BSRM centerline (Yr) 250.5 
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MODEL SCALE 


53.682 
4,38 
5.76 
9.3198 


_0.1809 








1.200 
22.29 
7.515 


2 = - 
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FABLE III. - MODEL DIMENSIONAL DATA ~ Continued. 


MODEL COMPONENT: EXTERNAL TANK ~ Tag 7 


GENERAL DESCRIPTION: 





SPROUT SCL 0 GO aS 








DRAWING NUMBER _yi72-on01u3p,_vi.78000063 
DIMENSION: ee FULL SCALE | MODEL SCALE 
Length , In. | — 1 Bb 275 on. Oe Ys. 
Max Wieth Dia., In. 1,00 9,93 
Max Depth | 
Fineness Ratio — 5.687 5.687 
Area ~ Ft? 
Max Cross-Sectional 594.678 _ _ 0,053. 
Planform 
Wetted 7 | 


Base 
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TABLE Iil. - MODEL DIMENSIONAL DATA - Continued. 





MODEL COMPONENT: VERTICAL - Vie if 


ee ne LL 


GENERAL DESCRIPTION: _Conriguratio $ 6 1 (3 ena 
to configuration 1,04 /B vertical tasi)——————__—— ak bce tele ee 
ce et a cl re 
MODEL SCALE: 0.030 

DRAWING NUMBER: VL70—-000140C, =000} LAB 


DIMENSIONS: FULL SCALE MODEL SC+.LE 
TOTAL DATA 
Area (Theo) - rt" ; 
Planform £13,253 0,372 
Span (Theo) - In. 315.72 9,472 
Aspect Ratio 1.475 1.475 — 
Rate of Taper __Q,507 0,507 __ 
Taper Ratio 0,404 — O.L0L _... 
Sweep-Back Angles, Degrees. 
| Leading Edge 45,000 45,000 
| Trailing Edge 26.25 26,25 
; 0.25 Element Line b1.13 41.13 
Pi 
a Chords: 
: Root (Theo) WP 268,50 _. 8.055 
| Tip (Theo) WP 108,47 3, 25h 
! MAC 199,83 5.992 
: Fus. Sta. of .25 MAC h3. 35. 43.90] 
: W.P. of .25 MAC 635,52 19,0646 
: B.L. of .25 MAC 9.00 0.00. 
: Airfoil Section 
Leading Wedge angle - Deg. 10,00. 10,00 
3 Trailing Wedge Angle - Deg. 14.92 1.92 
, Leading Edge Radius 2,00 9,060 
| 
Void Area 13.17 | 9,0019 
Blanketed Area 9.0 . 00 
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TABLE IIT. - MODEL DIMEN “IONAT, DATA - Concluded. 


MODEL TOMPONENT:s WING-W47¢ 
© TENERAL DESCRIOTION: Confieuration 4 


La 5 ean 


Identical to WY 





excent airfoil thickness, Dihedral anzile 3 





frajline adee of wine 
SL LL TT A A SSA A ED trent geeenpsenrenn 


shay an ior eer 





“TeT AN 
Pig ee 


DWG. NO. YVL79-O00140A, ~000200 























CLMENS TONS : FULL~-SCALE MODEL SCALE 
TOTAL DATA 
Area ..1@0.) rte 
2 Tanform | 2490.00 25) 
Snoan (Theo In, 936.48 oR 10. 
Asnect &atio > O46 De ORG. 
Rave of Taner nie aay, Le? 
Taper Ratio 0,200 5200 
Qinedral Anate, sesiees 3.500 3.590 
incidence Angle, degrees - 0,590 0.50 
Aerodynamic Twist, degrees — 3,000 N00 
Sweep 5ack Angles, degrees 
.eadine Edge 5 000 5 .Q00 
Trailing Edge MOL Oas =16.054 
@ 0.25 Element Line 35.209. 35.209 
Chords: 
Root (Theo) B.P.0.0. 629 24 20,477 
Tivo, (Theo) B.P. | 137,25 MEG 
MAC | . WT. 2) eer 
Fus. Sta. of .25 MAC T1343 3/4,.105 
W.P. Of «25 MAC 290.58 Gee wy 
B.L. of .25 MAC 182,13 56h 
EXPOSED DaAfA 2 — 
rea {ines} ae | E7512 50 1.5745 
Span, (Theo) In. BP108 720.68 Pe Se 
Aspect Ratio 2.059 2,059 
Taper Ratio 0.245 0.245 
Chords 
Root BP108 562,09 14.243 
Tip 1.00 b | 137 05 | 134 
MAC | 392.83 11.785 
Fus. Sta. of .25 MAC 1155293 5.579 
Wo. Of .25 MAC 291,. 30 P89 
B.L. of .25 MAC a ae: pPae 
Airfoil Section (Rockwell Mod NASA) 
XXXX~64 
Root b = On113 eee. 
5 | 
Tip be 9.120 M170 
@ 2 aaa Gee ag 
Oata for (1) of (2) Sides 
Leading fdge Cuff 2 
Planferm Area St TTT tae 
Leading Edco Intersects Fus M, L. @ Sta 590.0 pres 
Leading Edge Intersects #ing 9 Sta 192',,.00 B02 
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TABLE IV. © 


ORBITER WING PRESSURE TAP NUMBERS 
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ELEVON HINGE MOMENT WIRING DIAGRAM 
TYPICAL FOR INBOARD AND OUTBOARD ELEVONS 





c. Elevon Electrical Hookup and Sign Conventions 


Figure 1. - Concluded, 
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e. Orbiter Wing Pressure Tap Locations 


Figure 2. - Continued. 
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f. Orbiter Forward Fuselage Pressure Tap Locations 


Figure 2, - Continued. 


«69 


ees | ore ee ee, Me eee Cerne Cae Re Be ea nae eeNnh oT lls At ae 


tae as eagle ae CE ge a a i a i me 


A uu ented Lu 


aehie ts. 


Pe Mh WidPigs 


. et on A. 
gh tt Fe Ba! 








FUS STA FUS STA FUS STA 980 © US STA 1680 
113 123 ce 
114 112 oe oe 
S111 7,120 13 
110 119 _ 
109 118 
i115 197 108 124 116117 127 125 126 13@ 128 129 
FUS STA 1180 FUS STA 1245 FUS STA 1300 FUS STA 1375 
174 
163 
3 142 _ 164 162 
141 161 
140 159 
139 158 
144 137 138 155 145 146 165 I 157 
FUS STA 1430 FUS STA 1480 BODY FLAP 
FUS STA 1830 
183 194 193 
4 182 292 
181 191 a7 7199 
fb 190 FUSSTA 555 ee: 198 7 49 
‘189 202 201 “© 
178 188 <-> ——-UPPER 
202 203 LOWER 
I 7 195 186 187 - 204.299 __. UPPER 
176 «(17 206 207 LOWER 
¥FUS STA £90 














g. Orditer Aft Fuselage Pressure Tap Locations 


Figure 2. - Continued. 
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2. Side View 


Figure 3. - Model photographs. 
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b. Rear View 


Figure 3. - Concluded. 
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